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COLD WEATHER BREATHING MASK 

BACKGROUND OF THE INVENTION 

This invention relates to face masks, and is specifi 
cally directed to an improved means for warming cold 
air prior‘ to inhalation by a mask user. 

Inhaling cold air into the respiratory tract can be 
detrimental to the health of persons suffering from em 
physema, asthma, angina and various other ailments. In 
cold weather, persons suffering from such ailments 
must either avoid breathing cold air altogether or take 
precautions to heat cold air before it is breathed. In 
addition, persons of good health working and exercising 
in frigid climates must take precautions against exces 
sive heat loss due to the inhalation of frigid air. 
A variety of apparatuses have been employed in the 

past to overcome the ill effects of breathing cold air. 
These range from simple scarfs to complex breathing 
masks and are employed to preheat cold air before inha- , 
lation. Most of these devices, however, either do not 
sufficiently preheat the cold surrounding air before 
breathing or are complex, cumbersome and prohibi 
tively expensive. Several such breathing apparatuses are 
disclosed in the following patents: US. Pat. Nos. 
4,150,671; 4,601,287; and 4,620,537. These mask appara 
tuses attempt to preheat air with battery powered heat 
ing elements or heat exchange devices. However, exist 
ing masks with heating elements have been inconve 
nient to use under normal use conditions because large, 
poorly located battery power supplies are either sepa 
rate from the mask and require additional means for 
transport or are located within the mask breathing 
space where the battery is exposed to high moisture 
levels and where a user would be subjected to‘dangers 
from battery corrosion or battery fumes. 
Another problem experienced with existing masks 

having heating elements is that a large amount of power 
is required to directly heat cold surrounding air. There 
have been attempts to reduce mask heating element 
power requirements by passing inhaled and exhaled air 
through heat absorbing material so as to preheat incom 
ing air with heat stored from exhaled air before the 
incoming air reaches the heating element. However, 
these designs have the problems that some previously 
exhaled air is inhaled again and that exhaled air passes 
across the heating element where it is heated before 
being exhausted to the surrounding atmosphere. 

In the mask disclosed in US. Pat. No. 4,150,671, air is 
preheated with a complex heat exchanger device hav 
ing separate intake and exhaust passages rather than 
with a heating element. Thus, the problem of rebreath 
ing exhaled air is overcome, but the heat exchange 
device is so complex that it cannot be economically 
manufactured. It is also difficult for such exchangers to 
sufficiently heat frigid air. 

OBJECTS OF THE INVENTION 

Accordingly it is an object of the invention to pro 
vide a cold weather breathing mask that is both com 
pact and inexpensive to produce. 

It is another object of the invention to provide a cold 
weather breathing mask that preheats incoming air with 
heat from exhaled air without the risk of rebreathing 
large quantities of oxygen deficient exhaled air. 
A further object of the invention is to provide a cold 

weather breathing mask with a heating element for 
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heating incoming air that does not waste energy heating 
exhaled air being discharged to the atmosphere. 

Yet another object of the invention is to provide a 
cold weather heating mask that efficiently exchanges 
heat between exhaled ‘air and incoming air before the 
incoming air is heated by a heating element so as to 
enable a high degree of air heating without consuming 
excessive battery power. 

Additional objects and advantages of the present 
invention will be set forth in part in the description that 
follows and in part will be obvious from the description 
or may be learned by practice of the invention. The 
objects and advantages of the invention may be realized 
and obtained by the apparatus particularly pointed out 
in the appended claims. 

SUMMARY OF THE INVENTION 

To achieve the objects and in accordance with the 
purpose of the invention, as embodied and as broadly 
described herein, a lightweight face mask for heating 
surrounding air to be inhaled by a user is provided. The 
mask comprises a thin, cup-shaped inner shell having a 
concave inner surface, a convex outer surface, and a 
user abutment portion where the inner and outer sur 
faces meet, the abutment portion being adapted to seal 
against the user’s face around the user’s mouth and nose 
with the concave inner surface defining a user breathing 
space; an outer shell spaced from and surrounding the 
convex outer surface of the inner shell, the inner and 
outer shells being joined along the user abutment por 
tion and de?ning an air preheating chamber there be 
tween; inlet port means in the outer shell having first 
valve means for permitting entry of surrounding air into 
the preheating chamber and for preventing exit of air 
from the preheating chamber to the surrounding air; an 
air passage in the inner shell for passing air between the 
preheating chamber and the user breathing space; chan 
nel means in the preheating chamber for directing air 
entering the preheating chamber through the first port 
means over substantially the entire convex outer surface 
of the inner shell before passing through the air passage; 
and exhaust port means in the inner and outer shells 
having second valve means for permitting exit of air 
directly from the breathing space to the surrounding air 
and for preventing entry of surrounding air into the user 
breathing space. The mask may further include an air 
heating element for heating air in the passage passing 
from the preheating chamber to the user breathing 
space, and a battery power supply for electrically con 
tacting the heating element. Preferably air passing 
through the mask preheating chamber follows a coun 
ter-current flow pattern in passing over the convex 
outer surface of the inner shell. 
The accompanying drawings, which are incorpo 

rated in and constitute a part of this specification, illus 
trate the presently preferred embodiment of the inven 
tion and, together with the description, serve to explain 
the principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a cold weather 
breathing mask in accordance with the present inven 
tion. 
FIG. 2 is an exploded perspective view of the cold 

weather breathing mask of FIG. 1. 
FIG. 3 is a cross-sectional view taken along the line 

3—-3 of FIG. 1. 
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FIG. 4 is a cross-sectional view taken along the line 
4-4 of FIG. 1. 
FIG. 5 is a cross-sectional view taken along the line 

5-5 of FIG. 3. 
FIG. 6 is a diagram of an electric circuit for electri 

cally connecting the heating element and power supply 
of the cold weather breathing mask of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference will now be made in detail to the presently 
preferred embodiment of the invention, an example of 
which is illustrated in the accompanying drawings. 
Throughout the drawings, like reference characters are 
used to designate like elements. 

In FIG. 1, a cold weather breathing mask 10 is illus 
trated. Mask 10 is a lightweight face mask for heating 
surrounding air to be inhaled by a user. Mask 10 is 
preferably made of a lightweight moldable plastic mate 
rial, as for example Polyethylene Terephthalate (PET) 
or Co-Polyester Glycol Modi?ed PET (PETG), but 
may also be made of a lightweight metal or composite 
material. It should also be recognized that the mask may 
be made of some combination of the above materials. 
According to the invention, mask 10 includes a thin 

cup-shaped inner shell having a concave inner surface 
and a convex outer surface and a user abutment portion 
where the inner and outer surfaces meet. The abutment 
portion is adapted to seal against the user’s face such 
that the cup-shape inner shell covers the user’s mouth 
and nose. 
As embodied herein, and as best shown in FIGS. 1 

and 2, inner shell 12 is generally cup-shaped with a 
concave inner surface 14 and a convex outer surface 16. 
A user abutment portion 18 de?nes a rim of inner shell 
12 where inner surface 14 and outer surface 16 meet. 
Abutment portion 18 is adapted to seal against the 

mask user’s face around the user’s mouth and nose. A 
face seal is af?xed to the abutment portion for sealing 
the mask against the user’s face. The face seal may 
comprise a pliable in?ated continuous tube 20 af?xed to 
abutment portion 18. Tube 20 has a corked valve stem 
22 through which tube 20 may be in?ated. It is antici 
pated that other seals may be utilized in place of tube 20, 
as for example, a styrofoam ring or a rubber gasket. 
Concave inner surface 14 of inner shell 12 de?nes a user 
breathing space 24 that seals against the user’s face 
when sealing tube 20 is pressed against the user’s face. 
According to the invention, an outer shell is spaced 

from and surrounds the convex outer surface of the 
inner shell. The inner and outer shells are joined along 
the user abutment portion and de?ne an air preheating 
chamber there between. As embodied herein, an outer 
shell 26 is spaced from and surrounds outer surface 16 of 
inner shell 12. Outer shell 26 has a rim 28 that joins 
abutment portion 18 of inner shell 12. When rim 28 is 
joined and sealed with abutment portion 18, an air pre 
heating chamber 30, as best shown in FIGS. 1 and 5, is 
formed between inner shell 12 and outer shell 26. 
According to the invention. there is provided inlet 

port means in the outer shell having ?rst valve means 
for permitting entry of surrounding air into the preheat 
ing chamber and for preventing exit of air from the 
preheating chamber to the surrounding air. As embod 
ied herein ports 32 and 34 penetrate opposite side sur 
faces 31 and 33 of outer shell 26. Preferably ports 32 and 
34 penetrate surfaces 31 and 33 close to where side 
surfaces 31 and 33 join a bottom surface 36 of outer shell 
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26. Outer shell side surfaces 31 and 33 are joined by a 
front surface 37 of outer shell 26. Front surface 37 also 
joins bottom surface 36. 

Ports 32, 34 have valves 38, 39, respectively, ?xed 
therein. Valves 38 and 39 are one-way valves that per 
mit entry of surrounding air into preheating chamber 30 
and prevent exit of air from preheating chamber 30 to 
the surrounding air. Valves 38 and 39 may comprise any 
type one-way valve as, for example, check valves or 
flapper valves. 
According to the invention, an air passage in the 

inner shell for passing air between the preheating cham 
ber and user breathing space is provided. As embodied 
herein, a passage 40 penetrates a front surface 17 of 
inner shell 12 at a central portion of front surface 17. 
Passage 40 penetrates front surface 17 near where front 
surface 17 joins a bottom surface 19 of inner shell 12. A 
valve 42 may be ?xed in passage 40 such that valve 42 
permits air to enter user breathing space 24 from pre 
heating chamber 30 while preventing exit of air from 
user breathing space 24 to preheating chamber 30. 
Valve 42 is a one-way valve, such as a check valve or 
?apper valve. When a user exhales into breathing space 
24, valve 42 and/or valves 38 and 39 prevent air from 
‘passing in a reverse direction through passage 40 and 
breathing chamber 30. 
According to the invention, there is provided channel 

means in the preheating chamber for directing air enter 
ing the preheating chamber through the inlet ports over 
substantially the entire convex outer surface of the inner 
shell before passing through the air passage. As embod 
ied herein, channel dividers 44 and 46 extend out from 
front surface 17 of inner shell 12. Dividers 44 and 46 
abut against front surface 37 and bottom surface 36 of 
outer shell 26. Dividers 44 and 46 divide preheating 
chamber 30 into a central vertical subchamber 47 and 
?rst and second side vertical subchambers 48, 49 on 
opposite sides of central subchamber 47. Central sub 
chamber 47 may have an air ?lter 41 removably 
mounted between dividers 44 and 46, for those breath 
ing situations in which air ?ltering is bene?cial to a 
mask user. Side subchambers 48, 49 included those por 
tions of breathing space 30 on either side of inner shell 
12. Dividers 44, 46 have ends 50, 52, respectively, that 
do not abut outer shell 26. First and second vertical side 
chambers 48, 49 communicate with central subchamber 
47 through passages formed between divider ends 50, 52 
and outer shell 26, the passages being at the ends of the 
vertical subchambers opposite bottom surface 36 of 
outer shell 26. Accordingly, air entering preheating 
chamber 30 through ports 32 and 34 must travel the 
length of one of the side chambers 48, 49 and the length 
of central subchamber 47 in a counter-current ?ow 
pattern before entering air passage 40. Thus, cold air in 
preheating chamber 30 is exposed to and warmed by the 
entire outer surface of inner shell 12 before entering 
user breathing space 24 through passage 40. 
According to the invention, there is provided exhaust 

port means in the inner and outer shells. As embodied 
herein, outer shell 26 includes ports 54, 56 which align 
and seal with ports 55, 57, respectively, of inner shell 12. 
Thus,_air can pass from user breather space 24 to the 
surrounding atmosphere through ports 54, 55 and 56, 57 
without reentering preheating chamber 30. 
According to the invention, the exhaust ports in the 

inner and outer shells have valve means therein for 
permitting exit of air directly from the breathing space 
to surrounding air and for preventing entry of surround 
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ing air into the user breathing space. As embodied 
herein, exhaust ports 54, 55 and 56, 57 each have a 
one-way valve, such as a check valve or ?apper valve, 
?tted therein that permits air to exit from breathing 
space 24 while not permitting air intake through ports 
54, 55 and 56, 57. Thus, when a user inhales air from 
breathing space 24, all inhaled air enters through pre 
heating chamber 30, and when a user exhales air into 
user breathing space 24, the exhaled air is exhausted 
directly from user breathing space 24 through ports 54, 
55 and 56, 57. 
According to the preferred embodiment of the inven 

tion, a heating means for heating air in the passage from 
the preheating chamber to the user breathing space is 
provided. As embodied herein, the heating means in 
cludes an electric heating element 60 in passage 40, as 
best shown in FIG. 5. Electric heating element 60 is 
preferably a conductive heating coil removably 
mounted in passage 40. Electric heating element 60 is 
preferably powered by a battery power supply in elec 
trical contact with heating element 60. The battery 
supply is preferably embodied as a plurality of re 
chargeable batteries 62 in a compartment 64 on an out 
side surface of outer shell 26, as shown in FIGS. 3 and 
5. 

Preferably, battery compartment 64 is slide mounted 
on outer shell 26 so as to be slidable between positions 
70, 71 and 72 (FIG. 5). Electrical contacts 66, 67 and 68 
on a top surface 75 of compartment 64 are electrically 
connected to rechargeable batteries 62, as shown in 
FIG. 6. Electrical contacts 78 and 79 on a bottom sur 
face 77 of outer shell 26 are electrically connected to 
heating element 60. When compartment 64 is moved to 
position 70, contacts 67 and 68 touch contact 79 while 
contact 66 touches contact 78, such that heating ele 
ment 60 is powered by all of the batteries 62. When 
compartment 64 is moved to position 71, contacts 68 
and 79 touch as do contacts 66 and 78, such that heating 
element 60 is powered by only half of the batteries 62. 
When compartment 64 is moved to positions 72, no 
contacts touch such that heating element 60 is not pow 
ered. Thus, when cool air needs only mild heating, as is 
provided by preheating chamber 30, compartment 64 is 
moved to “OFF" position 72. When greater heating, 
but not maximum heating, is required, compartment 64 
is moved to “INTERMEDIATE" position 71 wherein 
incoming air is heated by both preheating chamber 30 
and heating element 60. When maximum heating is 
desired, compartment 64 is moved to “FULL” position 
70 such that heating element 60 is in electrical contact 
with all rechargeable batteries 62 and air preheated in 
preheating chamber 30 is maximally heated by electric 
heating element 60. Thus, an appropriate level of air 
heating and battery power usage is obtained. Of course, 
it is to be realized that other power supplies, such as 
disposable AA batteries could alternatively be utilized 
in place of rechargeable batteries 62. It is also antici 
pated that a heavy duty auxiliary power supply could be 
used in place of rechargeable batteries 62 in extreme 
weather conditions. 

In operation, a user desiring air heating places cold 
weather breathing mask 10 over his mouth and nose 
such that user breathing space 24 is sealed against the 
user’s face by sealing tube 20. The user may attach mask 
10 in place by means of an elastic, velcro or other equiv‘ 
alent strap. Next, the user can adjust the position of 
compartment 64 depending upon how much air heating 
is desired. Upon inhalation, air enters preheating cham 
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her 30 via ports 32 and 34 and passes in a counter-cur 
rent ?ow pattern over the outer convex surface of inner 
shell 12 from which heat from previously exhaled air is 
absorded. Air then passes through chamber 40 and heat 
ing element 60 before entering the user’s respiratory 
tract.‘ Upon exhalation, air is breathed into user breath 
ing space 24 from which heat in the exhaled air is trans 
ferred to inner shell 12 for transfer to air that will pass 
through subchamber 30. Exhaled air is exhausted 
through exhaust ports 54, 55 and 56, 57 directly without 
again contacting heating element 60. 

It will be apparent to those skilled in the art ‘that 
modi?cations and variations can be made in the cold 
weather breathing mask of this invention. The invention 
in its broader aspects is, therefore, not limited to the 
speci?c details, representative apparatus, and illustra 
tive example shown and described herein above. Thus, 
it is intended that all matter contained in the foregoing 
description or shown in the accompanying drawings 
shall be interpreted as illustrative and not in a limiting 
sense. 

What is claimed: 
1. A lightweight face mask for heating surrounding 

air to be inhaled by a user, said mask comprising: 
a thin cup-shaped inner shell having a concave inner 

surface, a convex outer surface and a user abutment 
portion where said inner and outer surfaces meet, 
said abutment portion adapted to seal against the 
user’s face around the user’s mouth and nose with 
said concave inner surface de?ning a user'breath 
ing space; 

an outer shell spaced from and surrounding said con 
vex outer surface of said inner shell, said inner and 
outer shells being joined along said user abutment 
portion and de?ning an air preheating chamber 
there between; 

inlet port means in said outer shell having ?rst valve 
means for permitting entry of surrounding air into 
said preheating chamber and for preventing exit of 
air from said preheating chamber to surrounding 
air; ' 

an air passage in said inner shell for passing air be 
tween said preheating chamber and said user 
breathing space; ‘ 

intermediate valve means in said air passage for per 
mitting air to enter ‘said user breathing space from 
said preheating chamber and for preventing exit of 
air from said user breathing space to said preheat 
ing chamber; 

channel means in said preheating chamber for direct 
ing air entering said preheating chamber through 
said inlet port means over substantially the entire 
convex outer surface of said inner shell before 
passing through said air passage thereby heating 
the air entering said preheating chamber; and 

exhaust port means in said inner and outer shells 
having second valve means for permitting exit of 
air directly from said breathing space to surround 
ing air and for preventing entry of surrounding air 
into said user breathing space. 

2. The face mask according to claim 1, further com 
prising air heating means for heating air in said passage 
passing from said preheating chamber to said user 
breathing space. 

3. The face mask according to claim 2 wherein said 
heating means comprises an electric heating element in 
said passage. 
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4. The face mask according to claim 3 wherein said 
heating means further comprises a battery power supply 
for electrically contacting said electric heating element. 

5. The face mask according to claim 4 wherein such 
battery power supply is affixed in a compartment on an 
outside surface of said outer shell. 

6. The face mask according to claim 5 wherein said 
battery power supply comprises a plurality of recharge 
able batteries. 

7. The face mask according to claim 5 further corn= 
prising electric contact means for controlling electric 
contact between said battery power supply and said 
electric heating element, said switch means having an 
OFF position wherein said battery power supply and 
said heating element are not in electrical contract, a 
FULL position wherein said battery power supply is in 
complete electric contact with said heating element, 
and an INTERMEDIATE position wherein said bat 
tery power supply is in partial electric contact with said 
heating element. 

8. The face mask according to claim 2 further com 
prising an air ?lter removeably mounted in said air 
passage. 

9. The face mask according to claim 2 wherein said 
outer shell includes a front surface, two side surfaces 
connected to opposite sides of said front surface, and a 
bottom surface connected to bottom portions of said 
front and side surfaces, 

said inlet port means includes two valve ports, one of 
said ports passing through each of said side surfaces 
proximate said bottom surface, 

said air passage in said inner shell is proximate said 
outer shell bottom surface, and 

said channel means divides said preheating chamber 
into a central vertical subchamber in direct com 
munication with said air passage, and ?rst and sec 
ond side vertical subchambers on opposite sides of 
said central subchamber, said ?rst and second side 
vertical subchambers being in communication with 
one of said two valve ports, said ?rst and second 
side vertical subchambers being in communication 
with said central vertical subchamber only at the 
ends of said subchambers opposite said bottom 
surface, whereby air entering said preheating 
chamber through said two valve ports must travel 
the length of one of said side vertical subchambers 
and of said central vertical subchamber in a coun 
ter-current flow pattern before entering said air 
passage. 

10. The face mask according to claim 2 further com 
prising face sealing means ?xed to said abutment por 
tion for sealing said breathing chamber against a user’s 
face. 

11. The face mask according to claim 10 wherein said 
face sealing means comprises a pliable in?ated continu 
ous tube sealingly af?xed to said abutment portion. 

12. The face mask according to claim 10 wherein said 
face sealing means comprises a pliable rubber gasket 
sealingly af?xed to said abutment portion. 

13. The face mask according to claim 2 wherein said 
?rst and second valve means each comprise a check 
valve in said port means. 

14. The face mask according to claim 2 wherein said 
?rst and second valve means each comprise a flapper 
valve in said port means. 

15. A lightweight face mask for heating surrounding 
air to be inhaled by a user, said mask comprising: 
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8 
a thin cup-shaped inner shell having a concave inner 

surface, a convex outer surface and a user abutment 
portion where said inner and outer surfaces meet, 
said abutment portion adapted to seal against the 
user’s face around the user’s mouth and nose with 
said concave inner surface de?ning a user breath 
ing space; 

an outer shell spaced from and surrounding said con 
vex outer surface of said inner shell, said inner and 
outer shells being joined along said user abutment 
portion and de?ning an air preheating chamber 
there between; 

inlet port means in said outer shell having ?rst valve 
means for permitting entry of surrounding air into 
said preheating chamber and for preventing exit of 
air from said preheating chamber to surrounding 
air; 

an air passage in said inner shell for passing air be 
tween said preheating chamber and said user 
breathing space; 

air heating means for heating air in said passage pass 
ing from said preheating chamber to said user 
breathing space; 

second valve means in said air passage for permitting 
air to enter said user breathing space from said 
preheating chamber and for preventing exit of air 
from said user breathing space to said preheating 
chamber; 

channel means in said preheating chamber for direct 
ing air entering said preheating chamber through 
said inlet port means over substantially the entire 
convex outer surface of said inner shell before 
passing through said air passage; and 

exhaust port means in said inner and outer shells 
having third valve means for permitting exit of air 
directly from said breathing space to surrounding 
air and for preventing entry of surrounding air into 
said user breathing space. 

16. A lightweight face mask for heating surrounding 
air to be inhaled by a user, said mask comprising: 

a thin cup-shaped inner shell having a concave inner 
surface, a convex outer surface and a user abutment 
portion where said inner and outer surfaces meet, 
said abutment portion adapted to seal against the 
user’s face around the user’s mouth and nose with 
said concave inner surface de?ning a user breath 
ing space; 

an outer shell spaced from and surrounding said con 
vex outer surface of said inner shell, said inner and 
outer shells being joined along said user abutment 
portion and de?ning an air preheating chamber 
there between, said outer shell including a front 
surface, two side surfaces connected to opposite 
sides of said front surface, and a bottom surface 
connected to bottom portions of said front and side 
surfaces, 

an inlet valve port in said outer shell, said inlet valve 
port passing through one of said outer shell side 
surfaces proximate said bottom surface for permit 
ting entry of surrounding air into said preheating 
chamber and for preventing exit of air from said 
preheating chamber to surrounding air; 

an air passage in said inner shell for passing air be 
tween said preheating chamber and said user 
breathing space, said air passage being proximate 
said outer shell bottom surface; 

channel means in said preheating chamber for direct 
ing air entering said preheating chamber through 
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said inlet valve port over substantially the entire 
convex outer surface of said inner shell before 
passing through said air passage thereby heating 
the air entering said preheating chamber, said chan 
nel means dividing said preheating chamber into a 
?rst vertical subchamber in direct communication 
with said air passage, and a second vertical sub 
chamber, in communication with said inlet valve 
port, said second vertical subchamber being in 
communication with said ?rst vertical subchamber 
only at the ends of said ?rst and second vertical 
subchambers opposite said outer shell bottom sur~ 

15 

20 

25 

35 

45 

50 

55 

65 

10 - 

face, whereby air entering said preheating chamber 
through said valve port must travel the length of 
said second vertical subchamber and of said ?rst 
vertical subchamber in a counter-current ?ow pat 
tern before entering said air passage; and 

exhaust port means in said inner and outer shells 
having valve means for permitting exit of air di 
rectly from said breathing space to surrounding air 
and for preventing entry of the surrounding air into 
said user breathing space. 
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